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Research
Disappearance and the Loon
Thirty years ago, when I returned to New Hampshire’s
Loon Preservation Committee as its director, the outfit was distributing a
brochure entitled The Vanishing Loon. The illustration on the front by local
artist Samuel Ward Warren was a triptych showing a loon on the water, a
loon diving, and then empty water with a few ripples where the loon had
disappeared. The message was powerful, and so was the conservation effort
that followed it, fueled largely by year-round and summer residents and
empowered prodigiously by volunteers. At least half of that state’s common
loon population had vanished from as many as 90 percent of its formerly
occupied lakes by the 1970s because of a variety of factors. They included
egg collection and shooting in the early days—not by hunters but by
sporting scallywags, as recorded by William Brewster on Lake Umbagog
in northern New Hampshire and western Maine back around the turn of
the century, before Aldo Leopold and the conservation ethic came to light.
Other decimating factors were the loss of shoreline habitat, nest flooding
behind dams, direct human disturbance of nests and broods, and garbagefed raccoons eating the eggs. By 1981, the common loon was state-listed as a
threatened species, and rightly so.
The Loon Preservation Committee (LPC) worked hard with its small staff,
volunteers, and other organizations and agencies to conserve the loon and
rebuild its population. We conducted annual statewide surveys of adults and
chicks and investigated the causes of decline. What we found in the early years
was a significantly reduced population as well as low productivity by those
remaining. Loons had been disappearing partly because they are long-lived
birds, so lake residents and users saw and heard their hallmark calls year after
year, but few observed that many pairs were raising no chicks. Only when a
lake went silent did people notice. We instituted management and education
programs. Many still believe that the artificial nesting island was the primary
tool of salvation. These floating rafts have been very successful over the years.
Yet I still believe it was public education—often passed along from neighbor
(grassroots volunteer) to neighbor—and the resultant widespread changes in
human attention and behavior that allowed for a growth in loon numbers.
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Author and field biologist Jeff Fair holds a rare yellow-billed loon under study on the
western arctic coastal plain of Alaska, southeast of Barrow. KEN WRIGHT

Production and survival of chicks increased, and the number of territorial
pairs gradually more than doubled statewide.
During that same era, the federal licenses of many of the large
reservoirs serving hydroelectric power generation from northern New
Hampshire through central Maine came up for renewal. State and federal
wildlife agencies asked the Federal Energy Regulatory Commission to require
the power companies operating the dams to quantify the effects of water-level
changes on loon nesting, and later in the relicensing documents to mitigate
these effects and monitor loon populations and productivity. I was fortunate
to participate as a consulting biologist early on and to carry the successful efforts I’d seen in New Hampshire to many of the relicensing efforts
in Maine. Later, the groups now called the BioDiversity Research Institute
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and TRC Solutions, working with power company biologists, took over my
simple efforts. They expanded these efforts onto more water bodies and
broadened the research into many other avenues, including the capture and
color-banding of loons so that individuals could be recognized and biologists
could learn more about the demography of these wild voices of the lakes in
the high Northeast.
	In this manner, New Hampshire’s lakes and the reservoirs and ponds
across central Maine together became the most intensively studied loon
population of its size, and for such duration, in the world. Despite my own
preferences for the simpler days of observing and recording loon numbers
and behavior in delightful solitude with a No. 2 pencil stub from behind
a pair of binoculars—and my distaste for the human handling of these
mystical creatures and interrupting their lives to mark them with brightly
colored bracelets—this unique program has provided good information and
some very valuable techniques.
In 2002, under the cool twilight on a June night about the
time the black flies were fading and the mosquitoes were taking over, you
could squat on the shoreline of Lake Umbagog to rinse out your coffee cup
and listen to the wild abandon of the evening chorus of loons. An excellent
music, still stirring after all these years.
Aldo Leopold wrote somewhere, “One of the penalties of an ecological
education is that one lives alone in a world of wounds.” One of the penalties
of doing loon surveys all these years, and working with others who do them,
was that I knew all too well as I rinsed my tin cup in the dark water along
Tyler Point that the number of loons hollering at the stars that night was
radically small. From 32 territorial loon pairs on Umbagog in 2000 at the
apex of two decades of growth, the number had dropped fully by half to 16
pairs in just two years. It would drop to 13 by 2006 and level off at 15 pairs in
2009 and 2010. As a biologist, I also understood that adult survivorship is the
most critical of survival rates for a long-lived bird such as the common loon.
This loss of adult pairs was locally devastating.
	No one had ever witnessed this kind of significant, rapid reduction of a
loon population before. No one knew what had caused it. The pairs were
there one year, migrated to salt water as usual on the autumn winds, and
never returned the following spring. Many of these birds were marked with
colored leg bands, and they did not show up on any of the other reservoirs
within a normal distance for year-to-year changes of address that loons
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occasionally make. They had simply vanished into the autumn horizon, never
to be seen again.
Questions and hypotheses abounded among those keeping watch over
these birds. Why such an instantaneous drop, and why both members of a
pair simultaneously? Why didn’t the vacant territories refill? (Some of the
new vacancies were assimilated by pairs holding adjoining territories.) Was it
a food problem? Those smallmouth bass that were introduced illegally into
Lake Umbagog’s waters—voracious feeders on smaller fish—are they eating
up the loons’ food stock? Even if so and thereby a cause for not refilling these
vacancies, a growing food shortage would not suddenly send half the birds
packing to nowhere.
How about the eagles? After four decades with no eagles, in 1989 a nesting pair of bald eagles appeared again on Umbagog. By 2010, four pairs of
eagles were nesting nearby and fishing on the lake. Bald eagles are known to
take loon chicks and the occasional egg, and only rarely to attack an adult
loon. But for eagles to be responsible for the disappearance of 16 pairs of
adults in two years, highly unlikely anyway, one would expect the kills to
occur throughout the summer, and not just as the loons lifted off in autumn
migration. One would also expect the kill sites to be found by monitoring
biologists, and either feather evidence or leg bands to be found by those
biologists climbing the eagle nest trees to band the eaglets. None of these
things were observed.
Cyanobacteria (what we used to call blue-green algae) might be a cause,
some biologists including Dr. David Evers of the BioDiversity Research Institute postulated. Certain species can produce cyanotoxins harmful to humans
and animals. Since 1994, cyanobacterial blooms are believed to have killed at
least 100 bald eagles and thousands of American coots on reservoirs in the
Southeast. Human disturbance might also be a factor again, increasing with
a surge in recreational use of the lake, but that also would not induce the
timing or immediacy of Umbagog’s loon extirpation. Other possible factors
suggested were contaminants, such as heavy metals or the toxic industrial
chemicals called polychlorinated biphenyls (PCBs), and other poisons flushed
up from the lake bottom or carried in on currents of a flooding tributary during unusual spring thaws or summers of heavy precipitation.
As these questions and hypotheses were being tossed about, the loon
population on Squam Lake in central New Hampshire plunged quite
suddenly from 17 territorial pairs in 2005 to only 10 the following summer. Yet from 2000 through 2010, Aziscohos Lake just upstream from Lake
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Umbagog suffered no loss of pairs, nor did Lake Winnipesaukee, just south of
Squam Lake. All are large reservoirs or dam-controlled lakes with more than
a dozen loon pairs in recent history.
Then I began hearing from my colleagues in Maine, working on reservoirs
where I’d been the first to survey and monitor populations of common loons
in the 1980s and early 1990s. On Mooselookmeguntic Lake in western Maine,
the number of loon pairs plummeted from a steady average of 20 to 8 in
only two years, 2006 to 2008. Mooselook flows into Richardson Lake, which
across the same two years sustained a drop from 15 to 10 pairs. Both flow into
Umbagog on the Androscoggin flowage.
	On the Kennebec drainage farther east in Maine, our study area on
huge Moosehead Lake suffered only minor losses in loon pairs during the
same two years (but losses, nonetheless, and simultaneously), but upstream,
Brassua Lake exhibited a steady decline from 15 loon pairs in 2005–2006
to 7 last year. Downstream from Moosehead, Indian Pond has suffered a
steady decline from 15 pairs in 1997 to 7 pairs in 2010. Farther downriver, the
Wyman Lake loon population declined from 7 pairs in 1991 to 4 in recent
years. Productivity of chicks has been low on all four lakes in recent years.
Loon productivity can be affected by changing water levels during the nesting season, precisely what we were monitoring and managing for on these
Maine reservoirs using artificial nesting islands. But pair disappearance had
no direct relationship to changes in water levels, either nature’s or the power
companies’. On Lake Umbagog, the heart of the Umbagog National Wildlife
Refuge and where the catastrophic decline was first observed, water levels are
held steady as possible through the loon nesting season.
Like Aziscohos and Winnipesaukee, Flagstaff Lake has maintained a
relatively level population of loon pairs. Flagstaff lies geographically between
Mooselookmeguntic and Moosehead lakes; its water levels sometimes
fluctuate during the nesting season. That the disappearances are not pandemic, at least not yet, offers one possible clue to the mystery, as well as
time to attempt to suspend a progressive failure. Each lake surveyed has its
own unique physiography, bathymetry (depth and topography of the lake
bottom), fishery and biotic web, watershed, and history of use by humans
and loons. Some currently undiscovered effects related to these unique factors
may explain why some lakes have been affected, but to examine them will be
a terrifically complex undertaking.
Loon surveying can be an inexact science. But on these reservoirs counts
have been weekly, and year-end summaries likely report within one pair in
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accuracy, varying only by interpretation of observations. Overshadowing
exact precision are the two most disturbing trends: All of the reservoirs with
changes were trending downward, some quite precipitously. And after close
monitoring since the 1970s and 1980s, all of the most precipitous to date have
occurred suddenly between 2001 and 2008. The sad and sobering truth is that
the common loon, spirit of our boreal waters, has shown significant signs of
disappearing again, and no one knows why.
The most immediate and thorough research response to a
disappearance occurred on Squam Lake. Loons’ blood and egg samples there
have shown an unprecedented peak in several background contaminants
during the period of population decline. Certain of these poisons were in
concentrations of two to three times those known to negatively affect other
avian species. These analyses can cost thousands of dollars per sample,
stressing the budget of a small grassroots operation like the LPC. Still,
investigations continue with sophisticated modeling techniques to attempt
to determine whether a shift in diet or the sudden spike in contaminant
load might be at fault. Most intriguing so far is an analysis of white blood
cell counts performed on Squam loon blood by Tufts Veterinary School,
which yielded ratios of different cell types that indicated increased chronic
stress in Squam’s loons between 2008 and 2010. The author suggested the
unusually hot summer of 2010 as a possible cause of the elevated stress,
adding yet another candidate to the hypothetical complex.
Biologists agree that these disappearances are surprising, amazing, and
mysterious—and that they are most likely caused by varying complexes of
multiple stressors. As Umbagog refuge biologist Laurie Wunder put it, “It’s
not a simple universe.” And the mix of causes, like the timing of decline, may
be unique to each lake.
For certain, the number and magnitude of stressors affecting loons
is growing. More human recreation on the lakes, bass and pike introductions changing the fisheries, more new chemicals (e.g., the new class of fire
retardants finding its way into the aquatic ecosystems), warming trends
allowing bacterial blooms and enhancing heat stress, a hundred years of
lead sinkers on the bottom, more available methyl mercury, and the social
stresses resulting from the chaos created by the loss of neighboring pairs and
the appearance of new individuals in their place—all above and beyond the
environmental stresses loons have had to deal with through the millennia.
How much and how many of these in cumulative strain and energy drain can
Summer/FALL 2011 149

Appalachia_SF2011_6thpages_5.10.indd 149

5/10/11 2:49:41 PM

a bird so perfectly in balance with the preindustrial boreal habitat be expected
to endure?
	Slow and steady declines in loon numbers could result from the
bioaccumulation of contaminants or other increasing stressors, including
changes in the species of fish they eat or a lack of food in summer or winter
habitats. But the significant precipitous disappearance of pairs between late
one summer and early next spring suggests one of two scenarios. Perhaps
one or more critical but nonlethal stressors in the breeding lakes during the
summer weakens these birds enough so that the additional energy stress in
the autumn (migration flight) or winter (molting and growing all new
feathers on the ocean) tips the cumulative stressor load over the threshold to a
lethal level, causing death. Or perhaps the deadly stressors await them in the
near-shore marine waters of the loons’ wintering grounds, in this case largely
along the North Atlantic coast.
Considering the stressors in the winter marine environment, on which
common loons from the Northeast spend one-third to nearly half their lives,
doubles the array of variables and unknowns. But we know that the stressors
are growing in marine ecosystems, too. And now we add both spilled oil and
dispersants, not only in the Gulf of Mexico (where loons from elsewhere on
the continent overwinter), but also from spills in our loons’ wintering areas,
such as the North Cape spill off Rhode Island in 1996 and the Bouchard-120
spill in Buzzards Bay west of Cape Cod in 2003. From good, but limited,
evidence to date, we know that loons that nest near each other in the spring
and summer appear to stay relatively near each other during the winter.
This suggests that a localized poison in those near-shore marine waters—
if not lethal on its own, then adding to other stressors—might be weakening
their cohorts from the same reservoirs.
	None of the slowly declining lake populations have shown signs of
rebounding in recent years. Of the five reservoirs where loon populations
declined precipitously, Umbagog has not recovered, Richardson and
Mooselookmeguntic have partially recovered, and Squam and Moosehead
have returned, at least, to long-term average numbers of territorial pairs.
Whatever has kept Lake Umbagog’s loons at lower than peak numbers is
likely not a shortage of loons as much as some stressor present on-site that
repels recolonizing loons. It must be something obvious to the loons: the lack
of a necessary base of prey, for example.
The idea has arisen that this might be a part of a natural population cycle,
numbers of pairs reaching their zenith and then dropping to a lower level.
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Common loons across New England are attentive parents, often carrying their chicks on
their backs for warmth or protection from predators. These loons live near the Deerneck
Bridge between the two halves of Lake Massabesic in Auburn, New Hampshire.
JOHN ROCKWOOD/LOON PRESERVATION COMMITTEE

One old reference from a Lake Umbagog fisherman who knew the lake five
or six decades ago reported that it supported only 15 pairs of loons—the
same number I had found there in 1978 and now the current “unrecovered
level” during the past two summers. But during those early years, Umbagog
suffered the stress of significant water level changes several times most
summers. Recovery and population growth occurred when water levels were
relatively stabilized through the nesting season in the 1980s, and then peak
numbers were maintained for years without decline.
As I was researching this report and speaking to my colleagues, another
coincidence turned up. On at least two of the lakes, an inordinate number of
loon pairs were “over-incubating”—sitting on inviable eggs that would never
hatch. This would appear to have more to do with the slower, long-term
declines than the precipitous ones, but what is rendering so many loon eggs
inviable might provide a clue, if not an outright cause, of at least some of the
declines. As I finished writing, biologists were scrambling to find any of those
failed eggs that were collected and submit samples for analysis.
	Interestingly, the population of loons in Vermont has added 2 to 7
nesting pairs per year since 1998, increasing its population from less than
a dozen pairs to more than 70 today. And that population is producing a
lot of chicks. Eric Hanson, coordinator of the Vermont Loon Recovery
Project, credits this to intensive and watchful management including the use
of artificial nesting islands and a strong volunteer monitoring effort. And
apparently none of his colonizing loons is wearing a New Hampshire or
Maine set of bracelets.
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I’ve always admired the loons for their wild music and grace
and mystery, but this is one mystery I hope we can solve. I must admit that
the capture and handling of loons, which seemed inappropriate to me in
the philosophic and romantic senses, now offers the best possibility of
identifying the unknown stressors through blood and feather analyses—
to listen, in effect, to what the loons can teach us. In the meantime, listening
to the gathering silence should be sufficient as a call to concern.
Actually, that may be the greatest lesson in this whole exercise. If the loons,
by disappearing, are alerting us to something threatening in our waters, our
environment, likely our own food chain—then what else might be going on
out there that we haven’t noticed? Or as Dave Evers put it, “Think of all the
other wild creatures out there that we don’t even have numbers for.” All the
other creatures clinging to the same life that we cling to.
	Our growing distraction and disconnect from the wilder, natural world
upon which we ultimately depend is costing us. It is a form of blindness to
life itself; it threatens our survival and being. It would appear to be time for
us as a thoughtful civilization to be more watchful again of the living things
outside our domesticity, more caring, more questioning about what they
might be telling us, and in that way more involved and alive ourselves. And
with respect for what could afflict us. Remember Rachel Carson. And Henry
David Thoreau. In his essay, “Walking,” Thoreau wrote, “In Wildness is the
preservation of the world.”
The primary step in preserving our own life is to listen to what our wild
neighbors can tell us. Henry had it right all along.
—Jeff Fair
Primary sources: Dr. David Evers, BioDiversity Research Institute, Gorham, ME
04038, www.briloon.org; Harry Vogel and John Cooley, Jr., Loon Preservation
Committee, Moultonborough, NH 03254, www.loon.org; Shearon J. Murphy,
TRC Solutions, Augusta, Maine, www.trcsolutions.com; Eric Hanson, Vermont
Loon Recovery Project, www.vtecostudies.org/loons; Laurie Wunder, Umbagog
National Wildlife Refuge, Errol, New Hampshire.

Appalachia’s Alaska Bureau Chief for seventeen years, Jeff Fair has studied and written about loons since 1978. He currently divides his summers between common loons
on reservoirs in Maine and the rare yellow-billed loons of the arctic tundra in Alaska,
Canada, and, quite possibly as you read these words in June 2011, the north coast of
Siberia. He lives near Palmer, Alaska.
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